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FIGURE 1-2 

TRANSMITTER WITH KNOWN OUTPUT FUNCTION 
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FIGURE 1-3 
TRANSMITTER WITH MAGNETIC FIELD MONITOR 
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FIGURE 1-5C 

TRANSMITTER COIL CROSS SECTION FOR SHAPED COIL 
SHOWING SENSOR POSITION AND RESIDUAL FIELD 
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FIGURE 1-6 

GRADIENT SENSING USING A MATCHED SENSOR PAIR 
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FIGURE 1-7 
SENSOR PAIR CALIBRATION 
USING TWO TRANSMITTER EQUAL COILS 
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FIGURE 1-9 
SYSTEM WITH MULTIPLE SENSOR PAIRS 
AND SYNCHRONOUS DETECTION 
BASED ON DSP PROCESSORS 
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FIGURE 2-1 

SYNCHRONOUS PULSE WIDTH MODULATION AMPLIFIER 
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TYPICAL PULSB WIDTH MODULATION WAVEFORMS 
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AN H— BRIDGE SWITCH NETWORK 
CONNECTINT THE CHARGED CAPACITOR 
TO THE LOAD COIL 
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SWITCHED CAPACITOR CIRCUIT WAVEFORMS 
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FIGURE 4-5 
SWITCHED CAPACITOR RESONATOR 
WITH INTEGRAL SWITCHING POWER SUPPLY 
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FIGURE 5-1 
SENSE COIL EQUIVALENT CIRCUIT 
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VOLTAGE TO CURRENT CONVERSION CIRCUIT 



PAGE 28/35 * RCVD AT 3^/2006 3:24:38 PM [Eastern Standard Time] 4 SVR:USPT0^ FXRF«6i45 * DHIS:2738300 4 CSID:40481561 18 f DURATION (mm-ss):0542 



03/03/2006 15:23 4048156118 K I LP ATR I CK_STOCKTON PAGE 28/35 

U.S. Patent Application Serial No- l * 52 J;°f* 
Piled. April Ifc 2004. l^v^wor lan«* Wagner 

AtT0 racy Docket No- 1 
KEPUACKMENT ORAWINO 



SENSITIVITY FOR #32 WIRE WITH Rf*10MOhm 




#32 WIRE 



FIGURE 5-3 

PAGE 29/35 ' RCVO AT 3^2006 3:24:38 PM (Eastern Standard Time] 1 SVR:USPTO^f Xfif -6M5 ' DNIS:2/38300 ' CSID:40W1 561 1 ! 1 DURATION (mm-ss):0542 



03/03/2006 15:23 4048158118 KILPATRICK.STOCKTON PAGE 30/35 

U.S. Paw* Apportion ScriH No. 10*27.039 

Filed: Apr* 1 9, 2004, Inwfttor: J«ws W*e«r U*»en 

Fee: Systems Methods Usefcl P<* Detect^ Pr^mcc : 

Artoo^y Docket No. 14088/299978 
REPLACEMENT DRAWING 



FUNDAMENTAL 
TIME 




SINGLE CYCLE 

NOTE: AN 1NTECER NUMBER OF CYCLES PER TIME STEP 
(3 IN THIS PATTERN) 

FIGURE 6-1 
A 4 SEGMENT (+--+) 
TIME ENCODED WAVEFORM 



PAGE 30/35 • RCVD AT 3(312006 3:24:38 PM [Eastern Standard Time] ' SVR:USPTMFXRF-6W5 * DHIS:2738300 1 CSID:4048156118 ' DURATION (mm-ss):05-42 



03/03/2896 15:23 4048156118 KILPATRICK_STOCKTON PAGE 31/35 

U.S. Patent Application Serial No- lQ/827,0$9 

Fifed; April! 9, 2004. Im-Tntor: James Wago^r Larxn 

Fof : System and Meihoifa Useflil For Detecting Prcrasgf 

AtwfOr Location Of Varipu* MAtcriah 

Attorney: JaiW* U twirt&. rv. Telephone: 404.31 S.<S494 

Attorney Docket No. 140W299978 

RETCACBMENT DRAWINC 




DELAY (SEGMENT PERIODS) 



NOTE: THE INTEGRAL OF THIS WAVEFORM "WITH A CONTINUOUS SINE WAVE 15 ZERO 

FIGURE 6-2 
CORRELATION OF THE 4 SEGMENT (+ - - +) 
ENCODED WAVEFORM WITH ITSELF 



PAGE 31/35 » RCVD AT 313/2006 3:24:38 PM [Eastern Standard Time] 1 SVR:USPTO-EFXRF-6/45 1 DNIS:2738300 ' CSID:404815611 8 • DURATION (mm-ss):0542 



03/03/2006 15:23 4048156118 K ILPATR I CK_STOCKTON PAGE 32/35 

U.S. Pram Applied Serial No. 10/827,089 

Filed: ApriJ 19,2004. Investor: JlfflCS Wapicr Larsen 

For: Systeou*rdMetiK>d*U S €fjlPOTDrt*<mgPr«er^ 

AruifOr Location Of Various Material* 

Attorney: Jame* l» Ewinfi, IV, Telephone: 404.815.0*9* 

Attorney DocU* No. 14088/299973 

REPLACEMENT DfcAWrNQ 



RELATIVE 0 2 ' 

INTEGRAL 

VALUE o 

FOR ENCODED 

WAVEFORM 

-0.2- 



H — I — i — i i i l — i: 



6 8 JO 12 14 16 
DELAY (SECMENT PERIODS) 




NOTE: THE INTEGRAL OF THIS WAVEFORM "WITH A CONTINUOUS SINE WAVE IS 0.0526 

FIGURE 6-3 
CORRELATION OF THE 19 SEGMENT 

+ + H !- + - + + - H 1 ) 

ENCODED WAVEFORM WITH ITSELF 



PAGE 32/35 * RCVD AT 3/3/2006 3:24:38 PM [Eastern Standard Time] * SVR:USPTOEFXRF-6J45 * DNIS:2738300 * CSID:40481561 18 ' DURATION (mm-ss):0542 



03/83/2006 15:23 4048156118 K I LP ATR I CK_STOCKTON PAGE 33/35 

U S- P«o* Apportion Sen** N«- 
FiWd: ApHll9.2004,InvortOf: J^cs Wagner l^is^ 
POT Sysoma ^ MfiAiod> VJ^fwl Fox Oe<cct W g.PTes«;^ 
And/Or UoititTn Of Vwioii M^eni* ■ 

A^mey Docket No. 14088/29*>7S 
REPLACEMENT ORAWIKC 




NOTEr THE INTEGRAL OF THIS WAVEFORM WITH A CONTINUOUS SINE WAVE IS -0.1 

FIGURE 6-4 
CORRELATION OF THE 20 SEGMENT 

( + + + + +-++-+-+-) 

ENCODED WAVEFORM WITH ITSELF 



PAGE 3305 1 RCVD AT 30/2006 3:24:38 PM [Eastern Standard Time] 1 SVR:USPTMFXRF-6i45 ' DNIS:27383Q0 * CSID:4Q481561 18 1 DURATION (mnvss):0542 



03/93/2006 15:23 4048156118 KILPATRICK_STOCKTON PAGE 34/35 

U-S. Patent Application S«ial No. 10/&27,OB9 

Filed: AkkU )9, 2004, faventor: James W*gj>CT LartfiO 

For System* and M«hod* Usefto Fpt Defcctros Presence.- 

And/Or Location Of Variou* MAterials 

Attorney: James U Ewm* IV, Tetephcmc: 404.813.6494 

Attorney Dodo* No. 14088/299978 

RfiPLA CEMENT DRAWING 



RELATIVE 0,2- 
INTEGRAL 
VALUE o 
FOR ENCODED 

WAVEFORM 

-0.2 




j b 



e 8 io 12 14 :a 

DELAY (SEGMENT PERIODS) 




NOTE: THE INTEGRAL OF THIS WAVEFORM WITH A CONTINUOUS SINE WAVE IS ZERO 

FIGURE 6-5 
CORRELATION OF THE 22 SEGMENT 

( + -J- + + + -- + - + + + — + + -) 

ENCODED WAVEFORM WITH ITSELF 



. PAGE 34/35 * RCVD AT 3/3/2006 3:24:38 PM (Eastern Standard Time]* SVR:USPTMFXRF</45' DNIS:2738300 • CSID:4048156118' DURATION (mm-ss):0542 



03/03/2006 15:23 4048156118 K ILPATR I CK_STOCKTON PAGE 35/35 

U S Fatcm AppUcAtk>n Serial No. 10/527,08? 
For: Syitcnt* *ad M«bo* Useful For D****^ *c*^c«e 

AOOjncy: Jama L- £wing, N, Telephone. 404.815.04?* 

Attorney DocterNo. 140SAfW97S 
REPLACEMENT DRAWING 



TRANSMITTER 
SIGNAL 



SIGNAL 
PROCESSING 
LOGIC 




FIGURE 7-1 
LOCAL MAGNETIC FIELD GENERATION 
FOR RESIDUAL FIELD CANCELLATION 
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